ABSTRACT
INTRODUCTION

28
Lithospheric deformation within the central Indian Ocean is recorded by the Bengal
29
Fan sediments, the world's largest submarine fan, whose thickness decreases uniformly to 30 7°40′S, where it abuts exposed basement topography (Krishna et al., 2001 ). On the basis of hiatus between the fan and pre-collision sediments (Curray et al., 2002) .
38
Seismic reflection studies have correlated a widely observed structural unconformity 39 within the central Indian Ocean to ODP Leg 116 sites ( Fig. 1 ) and indicated that lithospheric 40 deformation began at ca. 8.0-7.5 Ma (Cochran, 1990; Bull and Scrutton, 1992; Krishna et al., 41 1998). Subsequently, seismic stratigraphic analysis of the Bengal Fan sediments (Krishna et vertical displacement (throw) data measured at 293 faults are backstripped and the 74 stratigraphic position of the horizons that had experienced greatest offset is determined 75 (whether the Miocene unconformity or older), and those reflectors are interpreted as being 76 representative of the age when compressional activity began.
77
Three short seismic reflection profiles (Fig. 2 ) from different parts of the deformation 78 zone illustrate the range of strain accumulation histories. In Figure 2A fault F1 has a 90 ms 79 two-way time (TWT) greater displacement (i.e., ~130 m) at horizons I and II than the 80 Miocene unconformity at 8.0 -7.5 Ma, which indicates that this fault was active well-before 81 8.0 Ma (43% of strain was accumulated prior to 8 Ma). We use the depth dependent velocity 82 law determined at ODP Leg 116 sites (Bull and Scrutton, 1990b) to depth convert our 83 measurements (Fig. 2) ,, and hence we are confident that this observation of early 84 compressional movement is real.
85
The full complexity of the fault activity history seen is demonstrated by fault F2 (Fig. 
86
2B). Horizons III and IV have the greatest displacement and we interpret this as representing 87 the age at which compressional activity started. Deeper within the section the displacement 88 recorded by horizons V -VII progressively decreases indicating early normal fault activity..
89
Higher up in the section (Fig. 2B ), the Miocene unconformity shows slightly lower 90 displacement than horizon III and IV, and we conclude that compressional activity had IX we find that 10 and 35 ms TWT of displacement occurred on faults F3 and F4 between the 96 age of its formation and the Miocene unconformity. Fault F4 has a complex fault activity history, with some early normal movement. For faults F3 and F4 we find that the majority of 98 the strain was accumulated before 8.0 Ma.
99
The three examples shown in Figure 2 are representative of the 293 faults whose fault 100 activity histories we determined. The complete fault population analysis is summarized in (Gartner, 1990) , and the depth-dependent 105 velocity profile of Bull and Scrutton (1990b) , to derive the sedimentation rate for the period 106 from 8 -16 Ma, and consider this rate to be representative for the sediment interval between 107 the Miocene unconformity and the onset of deformation, we find that the mean age for the 
STRAIN ESTIMATES IN THE CENTRAL INDIAN OCEAN
123
In this study we have integrated all seismic reflection-derived fault displacement data 124 (Krishna et al., 2001; Chamot-Rooke et al. 1993; Jestin, 1994; Van Orman et al., 1995) and 125 applied a systematic common methodology for the determination of strain (Fig. 1) . Previous 126 work has concentrated on deriving total shortening accommodated along different latitudes 127 (Bull and Scrutton, 1992, Chamot-Rooke et al., 1993; Jestin, 1994; Van Orman et al., 1995) .
128
A commonly-used assumption used is that the seismic reflection profiles cover the entire 129 deformation zone. We prefer to use measurements of total strain, either binned within 100 km Determination of strain requires knowledge of fault strike, dip and the seismic 134 velocity-depth profile. We assume a fault strike of 100°E (Bull and Scrutton, 1990a ) and a 135 dip of 40° in basement (Bull and Scrutton, 1992; Chamot-Rooke et al., 1993) . Given the representative of the depth interval over which strain calculations are completed is used. (Bull 138 and Scrutton, 1990b), which gives an uncertainty in strain estimates of ±20 %. It is 139 recognized that the contribution of long-wavelength folding to total shortening is small (0.1 -140 1.5 km; Bull and Scrutton, 1992; Gordon et al., 1990) and hence can be ignored in our calculation of strain. In addition we add 40% to our estimates (Fig. 3) . However, as previously reported (Krishna et al., 2001 ), the 146 relative activity of the faults at different time periods varies spatially. The faults that were active before 8.0 Ma (shown in red in Fig. 3 ) are widely-distributed and there is a broad 148 correlation with basement highs.
149
The plot of strain accumulation with time (Fig. 4) 
163
SUMMARY AND CONCLUSIONS
164
Our analysis supports a small amount of early normal movement on isolated faults 165 around or before 20 Ma. This was followed by a period of tectonic quiescence, or activity 166 levels below the resolution of our seismic reflection data. Next, compressional activity within by deformation extent on each profile. Fault throw data derived from seismic profiles (Fig. 1 Van Orman et al. (1995) 
